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1.  Introduction 

A number of experimental  p rograms have been conducted 

during the report  period, based on the use of radio beacon t ransmissions 

f r o m  satel l i tes  f o r  the study of the ionosphere, 

the measurement  and k te rpre ta t ion  of the refract ion,  dispersion, and 

diffraction charac te r i s t ics  of the ionosphere on the beacon t ransmiss ions ,  

a s  they are observed a t  ground level. 

These experiments involve 

The program is a t  present  in a very  active experimental  phase 

using the satell i tes S-66 (Explorer  22) and BE-C, whose orbi ts  a r e  such 

that they c r o s s  this  midlatitude station respectively in the north-south and 

west-east  directions.  Some earlier investigations, using data f r o m  other 

satel l i tes ,  have a l so  been completed o r  are in the final stages of analysis.  

2.  Research  in P r o g r e s s  

2.  1 Satellite Recording P rogram 

The S-66 satellite has  been recorded on a regular  schedule 

throughout the r epor t  period, with phase and amplitude data being taken on 

the frequencies 20 Mc/ s ,  40 M c / s  and 41 Mc/ s .  Recording of the 360 Mc/ s  

beacon t ransmission has  been temporar i ly  discontinued. 

750 passes  have been recorded on magnetic tape at the State College station 

and about 300 passes  at the Muancayo station. 

Approximately 

A less extensive program of recording has  a l so  been conducted 

using the BE-C satellite; at the State College station attention h a s  been 

directed to  those passes  of the satellite which pass  in the direction closely 

longitudinal to the magnetic field, as well  a s  to occasional selected 

sequences of consecutive satell i te passes ,  while a t  the Huancayo station 
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recordings a r e  made par t icular ly  of pas ses  which occur near  sunrise .  

A l l  recordings a t  the State College station a r e  now made 

automatically according to  a predetermined schedule with satell i te acquisition 

and tracking being accompiished automatically. 

Huancayo statioz :nbwolves manual acquisition and automatic tracking proce-  

dure  s , 

The operation of the 

A program for  studying the variations of ionospheric electron 

content through the observation of polarization rotation f rom a geostationary 

satel l i te ,  E a r l y  Bird,  were  discontinued 

failed before useful data was acquired. 

2 .  2 S-66 Electron Content Analvsis 

when the satell i te minitrack beacon 

The conversion of satellite data recorded at the State College 

station to values of integrated electron content is now in a n  advanced 

stage. 

a uniform analysis procedure has  now been developed and all S-66 data 

through July 15, 1965 have been reduced by this method. 

a total  of approximately 550 passes ,  

Following on some initial exploratory studies of reduction techniques, 

This compr ises  

F o r  each satell i te pass the electron content has  peen  plotted as  

a function of ionospheric point latitude since the t ra jec tory  of the ionospheric 

point is approximately a l o q  a meridian,  The latitudinal distribution of 

e lectron content a t  t imes shows abrupt changes between two consecutive 

pas ses  at approximately a two hour interval.  On severa l  occasions a l so  

the distribution appears  A number of the m o r e  

unusual distributions have been checked for  consistency using the 20-40 M c / s  

Doppler dat& and have been found to  be r e a l ,  

t o  be highly unusual. 

A prel iminzry r epor t  on S-66 electron content analysis has  been 
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published a s  a laboratory scientific report .  

2 .  3 Scintillation Studies 

Spaced receiver  amplitude and phase data continue to be 

recorded  on a regular schecnle over a 3000 foot N-S baseline in te r fe ro-  

me te r ,  operat i rg  a: fhe harmonic frequencies of 20 M c / s  and 40 McJs .  

In addition amplitude and phase dispersion scintiilation is recorded 

routinely a t  the main obser t fng site using the s a m e  satell i te frequencies.  

Pr incipal  emphasis has been placed on the determination of the sepa ra t e  

power spec t ra  of the phase and amplitude scintillation. Theoretical  work 

is underway to  re la te  these measurements  to the spatial correlat ion func- 

tion of the ionospheric perturbations producing the scintillation. 

2 . 4  Analvses of P a s t  Data 
~~ 

A number of separate  studies based on data  recorded f r o m  the 

Trans i t  4A satell i te both a t  the State College and Huancayo station, a r e  now 

e i ther  completed o r  in zn advanced stage. A number of experimental  

techniques have been developed through these stualei-s and their  completion 

will i n  many cases  be a prelude to the appika t ion  of these techniques to  

S-66 and BE-C data. 

A study of sunr i se  conditions in the equatorial  ionosphere has  

been published a s  a scientific report ,  presented a t  the 1965 COSPAR 

meeting, and will be published in the proceedings of this conference. 

A one year  study of the undisturbed mid-latitude ionosphere, 

which was published e a r l i e r  as  a scientific repor t ,  has  now been extended 

and has  been submitted for  publication in the scientific l i t e ra ture .  

A study of the d i u r n d ,  day to day, sr-d annual variatLons of the 

equatorial  ionosphere for  t3e period September 1961 through Februa ry  1963 



c - 4  - 

has now been completed and is being submitted for  publication. 

2.  5 Other Satellite Studies 

An experimental  prqgram i s  being se t  up fo r  the study of 

I polarization scintillations in satellite radio signals. 

these studies wrIf c e m p k n e n t  studies of the phase and amplitude scinti l la-  

It is believed that 

t ions and should lead to  improved understanding of the scintillation process .  

By means of a simultaneous analysis of Faraday  rotation and 

Doppler shift effects ,  it is possible to  determine the variation of ionospheric 

height a c r o s s  the field of view of a receiving station. F o r  an equatorial 

station this  approach gives a good measure of relative height changes, 

while fo r  a mid-latitude station it is possible to  determine the height 

absolutely although with r a the r  l e s se r  resolution. 

3 .  P a p e r s  and Publications 

"An Investigation of Second-Order Corrections to  F i r s t -Orde r  Ray Theory 
as  Applied to Beacon Satellite Transmission Studies" by Nevin I). Foltz,  
I. R. L. Scientific Report  No. 225, November 15, 1964. 

!'Solar Ionizing Flux a s  Determined f r o m  Sunrise Measurements  of Elec- 
t ron  Content' ' by A .  Gran,  I. R. L. Scientific Report  No. 240 ,  May 30, 1965. 

"Variations in the Total Electron Content of the Ionosphere at Mid-Latitudes 
During Quiet Sun Conditions" by S. Solomon, I. R. L. Scientific Report  No. 
256, November 30, 1965. 

"The Total Electron Content of the Ionosphere in Middle Latitudes" by 
F. I-f. Hibberd and W. J. Ross.  Submitted for  publication in J. G. R. 

"Some Geophysical Measurements  Using Extended Range Observations of 
a Radio Beacon Satellite" by A ,  A .  Gran,  J. D. Kolesar and W. J. Ross.  
Presented  at the May 1965 COSPAR meeting, Buenos A i r e s ,  Argentina. 
This paper will a l so  be published in  the proceedings of this conference. 
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